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Conclusions' from .This Report

1. The.pool of 18 year olOs in grade 12 will gradually
inciease over the 4exttwenty years in the range
of 3,000 to 10,0Q.Ojindicatinq gradually increasing
enrollments in Colorado institutions of higher

education.

2. Total- school enrollMent in Colorado willi generally
inarease over the period 1980-2000 with an average
annual; percent increate of about 1.7 percent. This

growth rate will be slightly less than the growth
rate for population over the same period.

3. During the mid-1980's there will be a period of two
to three years of little or no growth in'total school

enrollment in Colorado.

4. In Colorado, grade lev61 enrollment's., number of
certificated personnel, and nuMber of teachers will
closely parallel the Erend in total school enrollment
over the period 1980-2000.

5. It is likely that the live birth rate will not
decrease significant1V below 15 births per 1000

population per year. Given this probability, actual
live births over the next twenty years should be
significantly greater than that projected in this study.

6. The result cipf this projeCted increase in live births

would be anlncrease in school enrollments in excess

of those projected in this study.

411.
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Background

-Projection of future trends in modern society is a-

/

frequent exercise. /Economists project growth or decline

in commerce and industry, politicians proje t future

needs of society, iietailers project future rtarkets for

1

their goods. Theae projections are needed to plan for

the allocation of/iesources. In a similar way, it Is

quite important o project educational enrollments to*

help the State o Colorado, cbmmunities and institutions

of higher educatjio foresee educational needsl The
,

i

education of ou ildren is one of the most vmportant

investments soc makes in its own future.

With these points in mind and at the suggestion of 1

1

Regents David S

:

nderland and Fred Betz, a research study

to project scho 1 enrollments and the associated need for

teachers and o4er school personnel'in the State of
!

lColorado was un ertaken
1

. These projections for Colorado

were done fortIe years 1980 through 2000. The

historical data f.rom 1960-1978 (See Table 1) which
W

served as the baO.s for the projections contained in

this study were obtained from the following sources:
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1. Population data:
r

Bureau of Business Research, School of

Business, University of Colorado.

Department of Local Affairs, Division

of Planning, State of Colorado

:Department of Health, State of COlorado

Live birth data:

Department of Health, State of Colorado

3. School enrollment data:.

Colorado Department of Education

AColorado State Library

The analysek, of data in this study yas completed at

.&
the University of Colorado Computing Center us.ing approx-

imately six researcher written programs of about 4000 lines

and twenty-seven library programs from the Statistical

Package for the Social Sciences. The method used for

projection in this study was the most accurate, when

checked with 1978 data, of five methods tried.

The method selected resulted in projeCted 1978

enrollment of 563,519 whereas the actual enrollment

for 1978 was 558,285, a projection error of only ninetenths

of one percent over actual enrollment.
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Results
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The population projections given in Table 2 were

obtained from the Colorado Department of Local Affairs

and are given at two levels, low and high. These levels

represent an approximate fifty percent confidence internal

for the expected population. This means that there is

a 50/50 chance that the actual population will fall

between the high and the low figures. The percent change

from year to year is also shown. One may observe that the

population of Colorado can be expected to grow on the

average between 1.4 percent and about 2.0 percent annually.

This g;.owth rate is slightly less than that projected for

the Denver metropolitan area as given in a report by the

U.S. Department of Housing and Urban Development
2

. This

report projects a growth rate for the penver metropolitan

area of from 1.8 percent to 2.3 percent during the same

period. The projected growth rate for the State is

greater than that projetted for the United States at

large as given in a report by the U.S% Census Bureau3.

This report'projects that the population of the country

as a whole will grow at a rate of about one percent annually

! 6
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during the period 1980-2000. l'he greater growth for

A Colorado is consistent with the fact that Colorado

is felt to bea more desirable place to live than some

of the other 49 states.

Projected live births for Colorado were computed

from a formula relating population to live births Over

the past 28 years. This formula was applied to the

projected population data to arrive at projected live

births. These are given in Table 2'as a low and a high

figure and, as in the case with projected population,

can be considered to be in the fifty perCent confidence

interval. The percent change from year to year is given

adjacent to the projected live births. From this column

it is seen that there is an expected increase in live

births ovdr 1980-2000 of from .2 percent to .4 percent

annually.

Projected live birth rate was computed film the
, 410

projected population and projected live births. It was

computed using the formula

live birth rate = live births x 1000
population

This live birth rate is the expected number of live

births per 1000 population. Considering the column

adjacent to the projected live birth rate, the percent
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change from the previous year, the projected trend

in live births will result in a constantly decreasing

live birth rate. There is good reason to believe that

this trend will not be the case., however, as indicated

in a report from the National Institute of 'Education4.

This report'indicates that live births are expected to

rise. Secondly, in the period 1960-1978 .(Table 1) it

may he observed that the live birth rate in Colorado

was never below 15 live births per 1000 population.

Because of these factors, the projected live births and

resulting school enrollment projections discussed below

should be considered quite cdhservative.

Total school enrollments were projected from population

and live births. "Once again, these are given in low

and high projections paralleling that for population and

can be considered rePresenting a fifty percent confidence

interval. The percent change from year to year in this'

figure is given three columns from the right. In Table 2,

one can see from the percent change column that early

in the 1980's increases in eArollment of about one percent

to three percent annually are expected. Then there

will be a two to three year period of very little

increase or decrease in enrollments. About 1988 the



growth in enrollment will pick-up again at the'rate

of about 1.2 percent to two'percent annually. It

f should be noticed-that growth in Irollment over thq:

period mIll be ltss than that projected for

It should also be recognized that the

-growth in enrollment for Colorado For the period is

slightly less than that projected for the Denver metro-
.. .

gplitan area
5 but glightly more 'than that*of the nation

. as a whole
6

.
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In an article by tht Knight-Ridder Newsservice in

July, 19797, Katz indicatdd that a glight "baby boom"

was experieAced about 1977 (see Table 1) and that this

glight bulge,in that age grOup'would be in schools

about 1982"end continue-through the grades. This Is not

inconsistant with th projected school enr011ments in

Table 2.

The last two columns of figures in Table 2 projept

staff needs to suppkor% the Athool enrollmentg given in

the table. These are given in low and...bigh figui*es

corresponding to approxi:mately a 50 percent confidence

interval. The figureg for the number of non-te;Cher

certified personnel needed to support the projected total

school enrollment was determined by multiplying each
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protjected total school enrollment by a factor equal to

the ratio of students to non-techer certified personnel

in Coloradwin 1978 whichkwas very close to 101 to 1.

The number of teachers needed to support,the projected

enrollment was obtained by a simirar procedure except

that the ratio of students to teachers iN1 COorado for

W8 was 19 to 1. 'The perCent change from year to year

for both these columns of numbers is the same as that

for total school enrollment.

The data in these two columns are important because

the number of teachers needed for the year 2000 represents

an increased demand over tbat in 1978 of between 7740 and

14,400 teachers and between 1,460 and 2,700 non-teacher

Certified personnel. This increased demand over the next

twenty years coupled with the usual vacancies ("turnover"),

8
of about 2000 positions accounts for a significant

Aemand for the foreseeable future. 'Adding to these

figares are the following facts:
, .

(a)1 for'the recent past about 44 percent ob the

eaching positions in the 'State haVe been

(

(

filled'by hiring persons from,outside Colorado9;

Tonfi 60-7.5 percent of teacher education graduates

seriously seek a teaching positionn;

A
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(c) the number of teacher graduates will continue

7'It26 decrease in the'near future;"and

(d) that about 15 percent of Colorado" education

graduates obtain positions in other states,
11

indicates that a slight increase in resources'allocated

to educating tchool personnel may be needed over the

next few years.

Table 3 presents actual enrollment daby grade

levels for Colorado' for the years 1961-1978. Table 4

translates4he enrollment projections given in Table 2

into grade level projectionso The significant pattern

in projected grade level enrollments is a slight ploteau

-of enrollment growth in the mid-1980's which parallels

the plateau projected for total school enrollment. An

important aspectof the grade leve. .projectons is the'

projected grade twelve enrollmentg. The per ons in

grade twelve in tp.e future will be the primary ool of

students for the )ligher education institutions fn the

State. Thus it ig important to note the increases in

enrollment ifn grade twelve over the period; the increase

in actual,numbers is in the range oU 3,000 to 10,000

studentE at fifty.percent confidence interval.
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Nt

TAtgLE 1. P:DULATION. LIVE BIRTHS. LIVE 5:RTH RATE ANO TOTAL SOH
1978 ALONG *ITH.THE PERCENT CHA%CE IN EACh FROM THE P4EVI

. PERCENT LIVE
POPULATION CHA%GE BIRTHS

PERCENT
CnAN0E

/ LIVE
BIRTH
R4TE

ENROLLMENT FOR THE YEAFS 1960 THROUGH
.YEAR.

PERCE%T SCHOOL
CHANGE. ENROLLMENT

C CC=

PERCENT'
CHANGE YEAR

1640202.. 4.506 24.3 -.64 4152E2. 5.547

1960

1961

1950 1753947. 42905. 24.5 ' .392343. -

44548. 4.2E2
\,rn

(.

42, .

. ,

%-2593 20.6. -5.256 475928. 3.5031964 197000. 1.545 537

1932 1923000. 3.261 43594. -2.261 22.9 -5.444 42E312. 5.546 1962

19E3 1.042200. 2.195 42179. -2.246 21. -5.241'7 459820. 4.907 1963

2010200. , 1.005 -.34399. -5.297 17.4 495288. 2.384 19996456

1565 159300. 1.015 2E851. -9.033 18.5 -10.227

19E6 -6.239

4tc784_ 2.281
!

2.795

II 1967
1i.46.7 -f.201 .512.092.2050200. 1.Q9p 41 35166. .755 17.2 2.348

..... (

/
4.7E6 17.4 1.307 524347 19681868 2120300. 3.415 35E42.

11p 2172700. 2.359 39189. 6.370 18.1 3.920 538175. 2.637 1969

1570* 2205528. 1.8221 41480. 5,646 15.8 3.952 550060. 2.208 1970
.

1371 T 22E3337. 3.340 40350. -2.700 17.7 -5..545 564502. 2.626 1971

1572 114020 3...53,, 3655'5. -4.389 15.3 .-7.560 574249. 1.726 1972

/ 1273 2463000. 4.399 23537. -.2:2 15:6 -4.408 5731:-,4. -.191 1973.
0

1574 255000. 1.904 29226. 1.374 1.5.5 .-.521 5E6360. -.889 1974

1975 2541320. 1.034 40148: 2.649 15.8 1.796 56E251. .138 1975
._

1976 2575:00. ,.4( 1.328 42978.. 2.067 15.9 ..720 567287. -.310 1976

1977 . 2015220. IP 1.709 43058. 5.071 1e.4 3.3;5 561807. 1 -.8.111 1977

'197a 26E4000. 1.718.: 44263._ 2.339 16.5 .610 5552E5. '..627 1978
1-..

..

. ts.). ...... _I _. .....
f

.,'

. 4

4

;.1

11.
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.

'TABLE 2. PRO...627IONS FG; ;O;L:L47:G4. Livl 8:RTMS. PESL.LTANT L:vE 5.:-R1H RATE. TOTAL SCHOOL ENROLOTIENT.

NO%-TEACH:NS CERTIED PERSON%E.*. AND CLASLRC:m TEA:HERS NEEDED FOR THE YEARS 1580-1985. 1995

AND 2;20. ALONG wITm THE PER:ENT omANGE IN EACH FROM THE PREvIOL;S YEAR.

Pl.:CENT

"F24uLATIC4 CHANGE
LIVE PERCENT L.2. P5=2.ENT SCHOOL

2.:RTHS CmAT4OE RATE Cm=4.G5 ENR.

I9EC

2

2E22133.

c

4129.
m:CH 41776.

19E1 -C1 2E55:20. 1.22 4123. .23

4:: L.Ok.. 2.24 41946. .41

96: 2:07720. T.22 4'47;7. .21

HIGH 2:357;0. 2.23 42119. .41

19E3 LOw 27215;3. 1.26 41:95. .21

ti:oH 31 037C3. 2.21 42:93. .42

2754730. 1.22 41362. .21

1.77 42427. .34

1982 L0 4 2787730. 1.20 41489. .21

m:OH 321543. 1.60 425E5. .35
.

19E1 L2.4 27.25:23. 1.39 41570. /No4.0

H:CH 3:77620. 1.93 42747. .:13

198' LGa 26570:0. 1.43 41E76. .25

H:GH 2241900. 1.96 42315. .39

ISEE' LOA, 2E07723. 1.42 41722.- .25

_HIGH 340E603. 1.94 4E365. .22

LC4 2.;'51CC:. 1.49 41E95. 27

3t7222.0 1.92 4255. .40

1 LON 29793. 1.59 4:217. .29

W.:34 ne.2c=c0. 1.22 42421. .38

19.:5 L.C4 3242120. 8.15 42655. 1.52

h:CH 25.60122. 9.75 44320. 2.07

L54 3E232:0. 7.92 43329. 1.56

HIGH 4:24500. E.88 45219. 2.03

16.6
14.4

16.5 -1A:1
14.1 -1.80

15.3 .31

13.9 -1.77

15.2 -1.03
13.6 -1.75

14.0 -1.30
13.4 -1.41

14.9 -.08
13.2 -1.42

14.7 -1,13
13.0 -1.52

14.5 -1.16
12.2 -1.54

14.4 -1.15
12.6 -1.52

14.2 -1.20
12.5 -1.49

14.0 -1.28 ,

12.3 -1.42

13.2 -6.13
11.4 -6.99

12.4 -5.91
13.7 -6.29

NON
TEACHER
CERT.
PERS. TEAC-ERS

54E951. 5410. 2586.
e29501. 6020. 21724

551620.
621595.

cEC61.
643514.

5456.
6142.

5599.
6225.

PERCENT
CHANGE

2222=2

29974.
33952.

YEAR

LOW
HIGH

1050

-LOW 1991
1.0 'HIGH

2462
3.53

Lbw
HIGH

1922

561199. 5748. 30671. 2.67 LOW,1983

665900. 6527. 35142. 3.49 HIGH

592616. 5862. 31276. 1.97 LOW 1984

679764. 6724. 35375. 2.07 HIGH

595951 5894. 31447. .55 LO4 1985

696357. 6789. 36223. .97 HIGH

594420. 5379. 31371. -.24 LOW 1986

620222. 6833. , 36459. .65 H:GH

55347. 5828. 31309. -.20 LOw

592656. 6851. 36556. .27 HIGH

631253.
701197.

5947$,
6925.

31732.
27005.

1.35
1.23

1987

LOW 1928
HIGH

612529. 6059. 32327. 4.88 LOO, 1829

714424. 7066. 37704. 1.89 HIGH

.

616533. 6118. 32642. .98 LOW 1990

722723. 7247. 36670. 2.56 HIGH

653714. 6466. 34500. 5.69 LOW 1995

-774321. 7E56. 40650. 5.84 HIGH

703103.
829724.

6954.
6207.

37107.
43789.

7.56
7.20

LOW 2000
HIGH

2....22..2.22222t.2222222222C2=2 22.22.."-zr ------ 22--.22222.222222222.2.2.2.0222=2.2202==========22222Seasicaz.===2=se
Lc4-H:ak pcio.;E.CT:aNs REP;EsENT A F:FTY PER:ENT 3ONF:2ENCE INTERVAL.

FGPuLATION FIGURES ARE PROM THE 00..CRADO CEPARTMENT OF Lb:AL AFFA:Rs.

1:6

11;



64 STATE OF COLOR420

YEAR K 1

zarcarA======iit=

29745. 4002.

cr-6
.C2 33237. 41454.

E3 34997. 42E32.

64 35373. 43:52.

C5 3E961. 4314.

ef, 37517. 446i6.

67 3.7646. 4:429.

63 . 37473. 42644.

CS 38244. 42592.

70 :i6474. 41297.

25323. 38360.

72 36779. 37444.

73 37i43..37224.

74 39939. 3857.0.

75 42785. 41149.

75 402.72. 43227.

77 3752, 43370.

75 28336. 4.0277.

-----

OLAN 36861. 41415.

2

TABLE 3.

3 4 5

_MADE LEVEL EN;CLLMENT 91. yEAR

6 7 8 9 10 11 12 OTHER TOTAL

== 2======== .C2=4==-=-==.42 7=

V

3E66. 36475. 25249. 34143. 3292. 3252. 32077. 32628. 2E945. 21100. 19083. 4653. 415282.

38E89.

39915.

36276. ...%776.

30571. 35:48.

35345.

3E599.

34245,

35615.

22997.

34924.

32536.

22923.

32723.

33342.

3239.

32454.

25500.

30572.

19330.

23544.

4965.

5694.

436312.

459820.

41003. 39248. .33359. 37992. 26723. 34232. 33492. 33147:3:929. 22745. 5921... 475928.

40.727. 40010. 35:68. 382E9. 1E295. 372:42. 35226. 35448. 33108. 31646. 29288. 7192. 486784. .

41545. 42542.- 40246. 39416. 35461. 363:a. 37314. 36645. 35620. 31622. 22559. 5546. 496358.

413i6.

41742.

40529. 39965.

41539. 40E29.

39607.

4E232.

33793.

4054.

33372.

4C714.

267:8-.

33E37.

38.021.

373.

35736.

39:51.

33694,

35307.

29642.

31s93.

11574.

14553.

510092.

22.4347.

43251. 43327. 43572. 42617. 41366. 4236. 41198. 40784. 40276. 36551. 32946. 8423. 538175.

40771. 41997. 42475. 42765. L1982. 43335. 42972. 42255: 41039. 38456 34570. 16-072. 550060.

40244. 40556. 42066. 42516. 42125. 45522. 44422. 44426. 43120. 39992.35916. 2E534. 564502.

39263. 41391. 42613. 44045. 44779. 47709. 46220. 45260. 45299. 41390. 36519. 25167. 574248.

36464. 35337. 4!565. 42548. 43981.. 47531. 47512. 47035. 45699. 42197. 37242. 21:697. 573154.

37533. 37610. 40101. 42531. 43971. 47271. 47420. 476E9. 46794. 42650. 361E2., 16340. 56E060.

39612. 33.232. 32,032. 40996-43E35. 4664. 46547. 475.90. 4656. 44459. 3958. 15279. 6.66E6i.

4:256. 39C3. 3C:065. 39.725. 420:2." 45153. 4E257. 4E035. .45565. 45423. 42245. 6779. 567087.

43159. 41258. 39479. 39233. 32242. 42499; 44993. 459 C2. 46556. 45793. 41295. 6436. 561807.

43300. 43797. 41E26. 40393. 29926. 43121. 4330. 46618. 47125. 44997. 40631. 10018. 555285.

40433. 40092. 39964. 39915. 39951. 41123. 40816. 41066. 40162. 36807. 32729. 12730. 524066.

(-0 ENTRY MEANS 74A7 THE DATA WERE NOT AvAILABLE.)
(':EANS .KE 0V.1PUTE3 4RVA THE NON-ZES0 ENTRIES ONLY.)

Nardi.
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3
4TAeLE 4. PROJECTED GRACE LEVEL ER0LLM5-.75 50 9v '.-..)LT:PLYING THE FR0,EC7E0 TOT.AL

5C4CCL E%R:..L1.15*.T TRC*4 TABLE 2 8t T"E :N EACH Or.:.96 45 A PERCENT
OF TOTAL 5Ce:CL Ps,13LL:AET FR:7 TABLE 3.

LEd5L
TE4! K 1 2 3 4 5 6 7 9 9 10 01 12 OTHER TOTAL

C23.82.=1:22:7.11,7:=1=1202=OOZ=Z=ZSZCSIC:C=222Z2LIZZULLS3811L1,==L2=C 2.s===.2==.42:L=.7=====201,:rtC=c3=1,==t7Tra.Sill

152: LCA 35:31.
-0:34 4256.

Isal

19:2

2E959.
42903.

4E421.

1573 L2 4
47:29.

1954 L.C.i .41E56.
H::H 46:12.

42725.

1926 L.3.4 41294.
45793.

1997 LC.4 4I201.
p1:11-4 4122.

1925 i.2 w 42495.
H:3H 49523.

1954 4:263.
52410.

i992, 4:555.
51752.

4C*72.
H::" 54E59.

2030 LCA
H:OH

49560.
56503.

43715. 4:551. 42'50. 41945. 41325. 41747. 4:232. 42467. 427:4. 4152. 3E:92. 33791. 12861. 549951.
48722. 47452. 492-9. 45749. 46596. 46E29. 47745. 47322. 47595. 4E423. 42422. 37661. 14334. 609E21.

44:25. 42543. 4:5e8. 423.21. 42153. 421:2. 4:223. 42829. 43:97. 42226. 35396. 24078. 12970. 551E20.
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Readws inclined to the intricate details of this

study are directed to a complete technical report of the

study and its results available from the Center for

Educational Leadership Services, School ot Education,

University of Colorado, Boulder, Colorado 803096. Inquiries

should be directed to that office.

A sbudy projecting public school enrollments for

each of the counties in Colorado is in process as this

/OD

report is written. A report of this expanded study will

be available in the near fáture.
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I. Introduction

To plan appropriately for facilities, personnel and resources

needed for the education of school age children it is important to

project future enrollments. Many techniques may be used to accomplish

this tasktechniques that vary in sophistication from pure guesses

to very complex statistical procedures involying'many'variables.

The purpose of this study was to project school enrollments for each

grade and for all grades combinOd in the state of Colorado for each ofb

the years 1980 through 2000. The bases for the prOjection.were popula-

tion, live births, school enrollments, and grade level enrollments, for

the years 1950 through 1978, and projected population figures for the

years 1980 through 2000.41

Definitions

School enrollments: enrollment in public schools as of October 1

of the school year.

Grade level enrollments: enrollment in the grades of th public

schools as of October 1 of the school year.

Teachers: classroom teachers in the public schools

Csrtified personfiel: public school personnel who are certified

through the Colorado Department of Education.

Limitations

This study considered only enrollments in the 'public schools of

Colorado. Information from the Colorado Department of EdUcation (CDE)
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indicates that public school enrollment in Coloiado is approitmately 90

percent of enrollment in all schools (both public and private).
1

On a

national basis for 1980 public school enrollments are expeCted to be

89.2 percent of enrollment in all schools (public and private) in grades

K-12. Through 1986 enrollments in public schools are projected to

decrease to about 87 percent of enrollment in a44 schools.
2

Thus readers

interested in public and private school enrollments should make appropriate

adjustments in the figures conafned in this report.

Enrollmeots as given in this.study are for October,1 of the school

year. This figure is different from closing day membership, average daily

membership, average daily attendance and average daily 'attendance entitle-

ment, terms which'are frequently used when speaking of school entollment.

This study deals in part with certified school personnel andteSchsr

demand as a by-product of the main purpose of the study. It does not,

however, deal with the supply of persons in these fields either from

within the state or from sources outside Colorado.

The study does not build in corrections for extraordinary factors

which May inhibit or enhance population and/or school growth. At least

one such factor could have profound effect on some communities within

Colorado and Colorado as a whole. This factor is the growth of the energy

industry in Colorado over the next twenty years.

The remainder of this report will,present the methodology of the study,

the procedures used for analyzing the data and making the projections, present

the results of the study along with a discussion, and finally summarize

these results.

2 8
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Il. Methodology

The research undertaken in this study can be described as demographic

correlational research. The dependent variables were total school and'

grade level enrollments in the public schools. The independent vaiiables

used were population and live births.

Data Collection

Historical data on population and live births, for.the years 1950-1978,

were collected from records kept by the,Bureau of Businesh Research, School

of Business, University of Colorado Boulder, The Colorado Department of

Local Affairs Division of Planning, and the Colorado Department of Health.
3

These data are.ahown in Table 1. It should be pointed out tftt in Table 1,

-

population figures for thS years 1960 and 1970 are a result of the census

.in these years. Figures for other years are estimates based on procedures

outlined in the sources of the data. Since population estimates for the,

years 1951-1959 were unavailable, those years are not reported. Thefrbirth

rate reported in Table 1 was calculated by the formula:

Live births x 1000
birth rate =

population

For this reason, the birth rate is the number of live birth per 1000

population.

1/kGrade level and total school ollment data were obtained from

'4
publications of the Colorado Department of Education. These data are

,



shown in Table 2, however, since no grAde level enrollment data are available

for the years 1951 through 1958, only the-Years 1960 through 1978 appear.

These data (population, live births, grade level enrollment, and total

school enrollment) were r6cor for each of the years.1950 through 1978-.

and transferred to computer cards for analyses.

The last data obtained were projeCted population for each of the years

1980-2000. These data were obtained from 'the Colorado Department of
it ^

i
Local Affairs, Division of Planning,

5
and are shoWn in column one of Able 6.

These data Were also coded and keypunched on comfmter cards for analysis.

Analysis,

The data in the previous section-were submitted to several different

analyses to arrive at a satisfactory projection procedure. The method of

multiple linear regression within the Statistical Package for the Social

Sciences
6
was ultimately chosen for the prithary statistical analyses.

For projecting live births multiple linear regression was applied to

*he population and live birth data for the years 1950-1978. The number

of live births was.used as the dependent variable and population jos used

as the independent variable. The equation resulting from this procedure

is given in Appendix A. This equation was then applied to the projected

_population figures from the Colorado Department of Local Affairs Division

of Planning tO arrive at projeCted live births for each of the years

1980-2000. These projected live births'are shown in Table 6, and along with

the projected population were used to compute the projected live birth

rate according to the formula given above. These projected live birth rates

are also shown in Table 6.
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To obtain -projected total school enrollment a projected total school

enrollment was obtained by summing thirteen separate equations, one equation

for each grade level from kindergarten through grade twelve. Each of

these equations related enrollment in ihat grade with population during.

the year of enrollment, Opulation during the year of birth, and live

births during the year of birth. 4The sum of.these equations is an equation

relating enrollment in a given year to population that year, and population

and live births lor each year from 5 to 17 years previous. This procedure

accounts for plplation variations over the previous 17 years due to

in-migration, out-migration, and births. It also accounts for patterns'of

enrollment, change due to greater or lesser percentages of a given age

A person attending school, increases or decreases in the "dropout" rate, etc.

The equation resulting fromthis procedure is given in Appendix A.

This equation was then applied to the population and live birth data given

in Tables-1 and 6 to obtain projected school enrollment in grades K-12.-

The result was then incremented.by an abount reflecting enrollment in the

"opler" grade catagory. This amount was determined by computing the diff-
.

erenCe between the sum of the mean grade enrollments as a Percentof

total school enrollment for grades,(-12 (Table 3) and 100. This number

accounts for enrollment in non-graded, special education and other school

programs. The accuracy of this procedure for projecting total school

enrollhents was checked by using it to project total school enrollment

)for 1978 (projected to be 563519) and comparing the result to actual 1978

total school enrollment (558285). The comparison indicated an o4 er-estimate

of nine-tenths of one percent.



Applyint-this procedure for thers 1980-2000 gave the total school

enrollment projections given in Table 7. Individual grade level enrollments

were then obtained by multiplying the projected total school enrollments

by the decimal equivalent of the mean grade level enrollment as a percent
6

4

of total school enrollment giVen at the bottom of Table 3. The resulting

projected grade level projections are given in Table 8. (Equations for this

procedures are given in Appendix A.)

'It is appropriate to ask why the individual grade level projections
#

were not obtained from the equations relating grade level enrollments

with population and live births cited above. This procedure was one of

the projection procedures tested in the study. It was not used because,

due to the nature of the equations, the grade level projections obtaindid

from its use resulted in numbers which in isolation seemed illogical. For

example the high ptojected enrollment in grade three foi 1995 was 51046

and for 2000 was 46968. Thus projecting a decrease in grade three enroll-

ment of 4000 from 1995 to 2000 when in the same time period there is

projecttd to be a populatiolinctease of 344000 persons. This did not
A

Seem to be a reasonable result. Thus, ito was felt that even though using4

mean grade level enrollments as a percent. of total school enrollment as

the basis for grade level projecttons would initially result in an under-

estimate of grade level enrollments in the upper grades and an overestimate

in the lower grades, it would be preferable over the-gong term to using

the individual grade level equations as the basis.

The-projected number of certified Personnel needed to support the

projected total school enrollment was computed by dividing,the prnjected
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AP-

total school enrollment by a ratio equal to the ratio of students to
.0

certified personnel in Colorado in 1978 (558285 to 34986),
1

The projected number of teachers-needed to support the projected

grade level enrollments was computed by dividing the projected grade

level enrollments by a ratio eqlial io the ratio-of students to teachers

In Colorado in 1978 (558285 to 29464).
5

33

12

.



Methodological Assumptions

Due to the procedures used in this study several assumptions have

'been made:

13

1. No attempt was made to va/idate the projections of population

made by the Colorado Department of Local Affairs Division of

Planning; it is therefore assumed that these projections of

population are reasonable and valid.

2. In using multiple regression analysis and by using the results

of this analysis as the base of projections, it is assumed that

underlying influences of the variables chosen which were

established over the period 1950 thraugh 1978 will continue for

some time in the future.

3. In using the mean graee level enrollments as a percent of the

mean total school enrollment ad a base for grade level projections

it is assumed that the distribution of students acrois grade levels

will continue as it has in the past. This assumption results in

an initial underestimate of enrollment in grades 9-12. Since 1960

enrollment in these grades as a percent of total school enrollment

has been increasing the mean will underestimate recent enrollment

trends in these grades. It will also initially overestimate

enrollment in grades K-8, because the mean is greater than the

actual numbers for the last few years.

3
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III. Results

A. Population, Live Births and Live Birth Rate 1960-1978

Table 1 presents historical data on populatio4 live births and live

birth rate in Colorado for the years 1960-1978 along with the percent change

in each from year to year. It appears that there is a somewhat cyclic

increase and deetease in the.dgrowth rate of the population of Colorado over

the period. The cycle is a period of about 13 years, with a.maximum growth

of 4.9 percent and a minimum of 1.0 percent. Each year however, had an

increase in population, with an average increase of about 2.4 percent.

Live births did not continuously inlrease over the period, however. There

was a periodic increase and decrease in live births with a cycle of about

nine years. Over the nineteen year period the average increase in live

births was about one-third of one percent. The live birth rate also had a

periodic increasing decreasing pattern over 1960-1978 with a period of about

nine to ten years. Early in the interval-the live birth rate was decreasing

and most recently it has been increasing. The minimum birth rate was in

1974 with 15.5 live births per 1000 population.

Comparison with National Trends

The growth of population in Colorado has been considerably greater Chan

the growth in population nationally. From year to year since 1960 to

1977 it is estimated that growth in population in the United States has

decreased from an annual rate of 1.6 percent in 1960-61 to 0.8 percent in

1976-77.
7 During most of the interim years a decreasing rate of growth



was prevalent. Thus Colorado has in general a far greater,growth rate

than the nation as ayhole and most recently it is growing in population at

more than twice the national rate.

Live births on a national level decreased an average of 1.5 percent

annually over the period 1960-1977. Within this time, however,.there were

increaseti and decreases as in Colorado. Nationally the greatest increase

was between the years 1976-77 with +4.6 percent change and the greatest

decrease was from 1970-71 with a change of -8.4 percent. The pational

cycle of change in live ,births over the time 1960-71 is about eight years8

.compared with the apparent nine year cycle in Colorgio. Thus the overall

patteim of live births in Colorado from 1960-78 was significantly different

from the nation as a whole. Colorado experienced an overall increase,

the nation experienced a decrease. Colorado was similar to the nation,

however, in eXperiencing a periodic increase and decrease and a general

increase over the most recent years.

With respect to the live birth rate, the nation experienced a decrease

of slightly greater than one-third (35 percent) over the period 1960-77.

This was slightly greater than the decrease for Colorado. The average

annual change in live birth rate for the nation was -2.8
9
percent, again

greater than Colorado figureb (-1.9 percenE). From 1960-73 the nation had

a continuous decrease in live birth rate whereas Colorado did not. Most

recently, however, both Colorado and the nation have had increasing live

birth rates.
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TABLE 1.

.4

POPULATION. LIVE BIRTHS, AND LIVE BIRTH RATE BY YEAR

YEAR POPULATION
PE10ENT

CHANGE FROM
PREVIOUS YEAR

.:-

LIVE BIRTHS
PERCENT

CHANGE FROM
AaREVIOu5 YEAR

3=CCItt==
r

PERCENT
LIVE' BIRTH CHANGE FROM

RATE PREVIOUS YEA

==UUUUU COSOOM MMMMMMM

60 1753947. . 42905. i 24.5

61 1840000. 4.906 44648. -4.062, 24.3 -.804

52 1900000. 3.261 43594. -2.361 22.9 -5.444

63 1540000. 2.105- 42179. -3.246 21.7 -5.241

64 1970600. 1.546 43537. -3.893 20.6 -5.356

65 1990000. 1.015 36861. -9.093 18.5 -10.007

66 2010000. 1.005 34899 -5.297 17.4 --6.239

67 2050000. 1.990 35166. .765 17.2 -1.201

CB 212000. 3.415 36842. 4.766 17.4 1.307

69 '2170000. 2.368 39189. 6.370 te., 3.920

70 2209528. 1.822 41480. 5.846 18.8 3.952

71 2283337. 3.340 40360. -2.700 17.7 -5.845

72 2364000. 3.533 38585. -4.398 18.3 -7.660

73 2468000. 4.399 38507. -.202 15.6 -4.408

74 25'5000. 1.904 39036. 1.374 15.5 -.521

75 2541000. 1.034 40148. ,, 2.849 15.8 1.796

76 25753C0. 1.338 40978. 2.067 15.9 .720

77 2619000. 1.709 43056. 5.071 16.4 3.306

,

2664000. 1.716 44063. 2.339 16.5 .610

MEAN 2.356 .343 -1.918

(-0 ENTRY MEANS THAT THE DATA WERE NOT AVAILABLE.)
(wEANS ARE COMPUTED FROM THE NON-ZERO ENTRIES ONLY.)
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B. School Enrollment 1961-1978'

Table 2 presents grade level cnd total school enrollments in Colorado

for the years 1961-1978. The data indicate that in general there were

increasing enrollments at most grade levels for the greater part of the

period. Most recently there have been decreaSes at some. grade levels as

well as in total school enrollment. It is notable that in 1967 there was

a dramatic increase in enrollment in the "other" catego'ry. This increase

was prevalent until about 1975 when it again decreased. Speculation suggests

that about 1967 legislation must have passed which Influenced special

education or other special programs and that again in.1975 something

similar took place. An additional factor in the greater figures in the:

"other" category for 1970-75 is the fact that some school districts had

reported their school enrollment figures for grades 1-6 as ungraded classet,

' i.e. "other." This has a tendency to artificially inflate enrollments in

the. "other" categorl. This can also be seen by the decreases in enrollments

in grades 1-6 for these years.
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YEAR 1 2 3 4

TABLE 2. GRADE LEVEL ENROLLMENT 64 YEAR

5 a 7 a 9 10 11 12 OTHER TOTAL

*** areszesmassames aaaaaaaaa amen aaaaaa e=stessamaw.csazg======massum=egs aaaaa =wma==assams= uuuuuuuuu"*"

61 29745. 40062. 38266. 36475. 35249. 34143. 32398. 32058. 32077. 32828. 26945. 21100. 19083. 4853.

62 33237. 41484. 38689. 38076. 36776. 35345. 34345. 32997. 32566. 32723. 32309. P5500. 19330. 4965.

63 34997. 42832. 39915. 38571. 38048. 35599. 35615. 34924. 32903. 33342.32464. 3(.0572. 23544. 5694.

64 35073: 43062. 41009. 39548. 35359. 37992. 36723. 36296. 34832. 33492. 33147. 30929. 28745. 5921.

65 35961. 43184. 40727. 40010. 39288. 38269. 36095. 37342. 36226. 35448: 33108. 31646. 29288. 7192.

65 37517, 44506. 41845. 40542. 40248. 39416. 38461. 38838. 373141. 36845. 35600. 31832. 29558. 5846.

67 :J7A45. 43439. 41886. 40509.-39965. 39807. 38793. 39372. 38708. 38021. 36736. 33694. 29842. 11674.

68 37473. 42644. 41749. 41539. 40528. 40232. 40154. 40714. 39637. 39473. 38251. 35307. 31993. 14553.

69 36244. 42992. 43051. 43327. 43572. 42617. 41886. 42306. 41198. 40784. 40278. 36551. 3,2966. 8423.

70 36174. 41297. 40771. 41997. 42475. 42785. 41952. 43335. 42872. 42255. 41039. 38456. 34570. 18072.

71 3b313. mmo. 40244. 40556. 02056. 42516. 43125. 45582. 44422. 44426. 43120. 39992.35916. 28534.

72 3677. 37444. 39263. 4:381. 42613. 44045. 44779. 47709. 46280. 45560. 45299. 41390. 36519. 25167.

73 3943. 37204. 38464. 36037. 41565. 42548. 43981. 47831. 47512. 47035. 45698. 42197. 37242. 26897.

74 38638. 38570. 37583. 37610. 40101. 42531. 43971. 47071. 47420. 47889. 46794. 42680. 38162. 18840.

75 42795. 41149. 38612. 38232. 38038. 40896. 43636. 46064. 46547. 47590. 48056: 44459. 39508. 15279.

75 4CS72. 43507. 41256. 39203. 39055. 39005. 42012. 45153. 46057. 48035. 48365. 45433. 40345. 8779.

77 37152. 43370. 43169. 41258. 39479. 39333. 39242. 42499. 44993. 46902. 48586. 45793. 41596. 8436.

78 35936, 40277. 43300. 43787. 41826. 40393. 39926. 40121. 43130. 46518. 47125. 44997. 40931. 18018.

MEAN 3C361. 41415. 40433. 40092. 39964. 39915. 39951. 41123. 40816. 41066. 40162. 36007. 32729. 12730.

(-0 ENTRY MEANS THAT THE OATA wEPE NOT AVAILABLE.)
(MEANS ARE COMPUTED FROM THE NON*ZERO ENTRIES ONLY.)

3 a

415282.

438312.

459820.

475928.

486784.

498388. .

510092.

524347.

536475.

550060.

664502.

574

573154.

568060.

588851.

567087.

561807..

558285.

524008.
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Comparison with National Figures

19'

Table 2a. gives comparative,figures on public school enrollment as

percent of population for Colorado.and the nation over the period 1961-77.

Table 2 . Public school enrollment as a percent of population for Colorado

and the United Sta.:es for the years 1961-77.

Year Colorado U.S. Year Colorado U.S.

1961 22.57 20.47 1970 24.89 22.53

1962 23.07 20.85 1971 24.72 22.35

1963 23.07 21.30 1972 24.29 21.97

1964 24.16 A.64 19.73 23.22 21.65

1965 24.46 i1.71 1974 22.59 21.31

1966 24.80 21.97 1975, 22.63 21.02'

1067 24.88 22.18. 1976 22.02 20.65

1968 24.73 22.54 1977 21.45 20.19

1969 24.80 22.65

Mean 23.67 21.59
S.D. 1.15 .76

On the average Colorado public school enrollment as a percent of population

is two percent greater than corresponding national figures for the period

1961-77. This indicates.one of two things. First Colorado.public schools

_ .

'enroll !greater percentage of the available pool-of 5-17 year olds than the

nation, which jeaves a lesser amount for private schools; and second Colorado

population is in general younger than that of the nation as a whole. There

is evidence that the latter is the case. U.S. Department of Commerce figures

indicate that each of the years 1960-67 the percent of the population which

was at age 5-17 for Colorado was about one percentage point greater than

for the nation as a whole.
10

Another comparison of Colorado school enrollment history can be made

by comparing compound annual growth rate by grade level with similar date for

the cordSponding national age cohort. These data are given in Table 2b.



Table 2b. Compound annual growth rate

enrollment's and corresponding

Compound Annual
Growth Rate

Grade/Age Colorado (Grade) Nation
Cohort 1961-78 (Cohort)

11
1960-77

for Colorado grade level

national age cohorts.

Compound Annual
Growth Rate

Grade/Age Colorado (Grade)
Cohort 1961-78,

Nation
(Cohort)
1960-77

11

4(15

1/6

2/1

3/8

4/9

5/10

6/11

, >

+4.21%

+0.03%

+0.73%

+1.08%

+1.01%

+0.99%

+1. '24%

-1,23Z

-0.44%

-0.47%

-0.43%

-0.31%

+0.26Z

+0.19%

7/12

8113

9/14

10/15

11/16

12/17
Total Ag es

Sthoo1/5-17

+1.33%

+1.76%

+2.07%

+3.43%

+4.56%

+4.591

+1.66%

+0.58%

+0.50%

+2:55%

+2.66%

+2..75%

,

+2.26%

+0.95% 4

The greater annual growth rate in. the upper grades as given in Table 2b
at

iridicates that either a) the schools are having a greater "holding power"

in the later grades and/or b) that there was a lump in the distribution

of enrollees early in the period which progressed through the grades

as the period progressed: It fs seen in Table 2b. that the growth rate

in enrollment in the grades of Colorado.schools is in general greater'than

the growth of the corresponding age cohort at the national level. This

indicates that in general Coiorado enrollment trends do not conform to

national trends of the corresponding age cohort. -Also, the fact that the
a

compound annual growth rate for total .school enrollment in Colorado is

nearly double the growth rate for.the population of 5-17 year olds for the

nation reinforcea the statement that Coloiado population (and enrollment)

trends have been generally moie positive and accentuated than those of

the nation.

42
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The hypothesis that the schools are having greater "holding power"

than they have in the past can be supported by considering the enrollment

rates for the nation as a whole. Table 2c. gives enrollment rates for the
40

nation for boeh public schoold, and public and private schools combined

for the period 1960-77.

Tab,le 2c. Enrollment in grades K-12 as a peicent of the population aged

5-17 for public.schools, and public and private schools

-combined for the United States for the years 1960-77.*

Year Public School Publioand
PriVate Schools

Year Public SchOol Public and
Private Schools'

1960 82.68 -96.13 1969 87.08 97.58

1961' 82.70 4.*
95.72 1970 87.37 97.65

1962 82.98 96.04 1971 87.97 97.76

1963 83.54 96.64 1972 87.95 97..56

1964 83.61 96.63 1973 88.24 97.76

1965 84.36 96.96 1974 88.43. 98.24

1966 84.66 96.86 1975 88.92 98.85

1967 85.09 96.72 1976 88.93 98.96

1968 86.47 97.63 1977 89.14 99.35

Computed from enrollment data from-Projections of Education Statistics to

1986-87, National Center for Education Statistics, and populaLon data from

Current Population Reports p-25, No.s; 354, 420, 437, 519 and 721, U.S.

Department of Commerce, Bureau of the Census.

Without question at the national level the schools are enrolling a

greater and greater percentage of the available school age population.

It is very likely that some of this increase is in the upper age brackets.

4 3



In the future the Bureau of Census projects that enrollment of 14-17

/ .

-year olds will increase from 95.4 percent in 1975 to up to 96.7 percent

in 2000. Enrollment in school of five and six year olds is projected

. i

to increase from 90.1 percent in 1975 to up td 96.1 percent in 2000.

\Enrollment df 7-1.3 year olds will remain very nearly at the 99.4 percent

level.
12

There is every reason to believe that the situation in Colorado

Will at least parallel these national trends.

22
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C. Grade-level enrollmentS as a percent of total school enrollment

Table 3 presents grade level.entollments for the years 1961=1978 as

a pexcent-of total school' enrollment along with the mean grade level

enrollment as a percent of total school enxollment. These figures were

computed from the entries in Table 2. These figures are presented for

two reaSonix: first it is additional information for the reader that

otherwise would.not be aVailable. Second, thp mean entries at the bottom

of the table were used as a part of the procedure to project grade level

,enrollments (Table 8) from projected total school enrollments (Table 7)%

The assumption being that the distribution of students across the grade

levels in the future will be generally the same ds it has been in the

past. Other discussion of this procedure is given in the discussion

of Table 8.

From the mean entries in Table 3 it can be seen that enrollment in

grades one through ten ere approximately 7.6 percent to 7.8 percent of

total school enrollment. This figure drops at grade eleven to 7.0 percent

and to 6.2 percent (a drop of .8 percent.at each of these grades from the

previous grade), presumably because students reach the mandatory attendance

of age sixteen, at about grade ten or eleven. Enrollment in other school

programs on the average is slightly,less than 3 percent of total school

enrollment/and enrollment in kindergarten is approximately 7 percent of

total schodl enrollment. The rise and fall in enrollment in "other"

programs which was described in the discussion of Table 2 is also visible

in Table 3. This fluctuation may artificially inflate the mean enrollment

in this category as a percent of total school enrollment. Enrollment in
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grades 9-.12 as a percent of total school enrollment_have been generally

increasing over the period 1961-1978. This trend indicates that there is

a combination of a) an increase in "holding power" at schools in more

recent years especially in grades ten, eleven and twelve, and/or b) that

the early part of the period 1961-1978 had a "lump" of enrollment in early

grades and this "lump" progressed through the grades as time passed.

4 ti
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64 STATE OF ,C01.04ADO

TABLE. 3 GRADE LEVEL ENROLLMENT AS A PERCENT OF TOTAL SCHOOL ENROLLMENT BY YEAR N)

GRADE LEtiEL

YEAR K 1 2 3 4 5 6 7 8 9 10 11 12- .

ISSII7110410= MMMMMMMMMMMMM =MOO MMMMMMMMMMMMM asmsal-eim. -==L. =a= =... M

OTHER TOTAL

61 7.2 9.6 9.2 8.8 8.5 8.2 7.8 7.7 7.7 7..9 6.5 5.1 4.5 1.2 100.0

62 7.6 9.5 8.8 8.7 8.4 8.1 7.8 7.5 7.4 7.5 7.4 5.8 4.4 1.1 100.0

e3 7.8 9.3 8.7 8.4 8.3 8.0 7.7 7.6 7.2 7.3
_

7.1 6.6 5.1 1.2 100.0

64 7.5.t. 9.0 8.6 8.3 8.1 8.0 7.7 7.6 7.3 7.0 7.0 6.5 6.0 1.2 100.0

65 7.6 8.9 8.4 8.2 8.1 7.9 7.8 7.7 7.4 7.3 6.8 6.5 6.0 1.5 100.0

65 7.5 8.9 8.4 8.1 8.1 7.9 7.7 7.8 7.5 7.4 7.1 8.4 5.9 1.2 100.0

87 7.4 8.5 8.2 7.9 7.8 7.8 7.6 7.7 7.6 7.5 7.2 6.6 5.9 2.3 100.0

68 7.1 8.1 8.0 7.9 7.7 7.7 7.7 7.8 7.6 7.5 7.3 6.7 6.1 2.8 100:0

89 7.1 8.0 8.0 8.1 8.1 7.9 7.8 7.9 7.7 7.6 7.5 6.8 6.1 1.6 100.0

70 6.9 7.5 7.4 7.6 7.7 7.8 7.6 ,7,-..9 7.3 7.7 7.5 7.0 6.3 3.3 100.0

71 6.3 6.9 7.1 7.2 7.5 7.5 7.6 8.1 7.9 7.9 7.8 7.1 6.4 5.1 100.0

72 6.4 6.5 6.8 7.2 7.4, 7.7 7.8 8.3 8.1 7.9 7.9 7.2 6.4 4.4 100.0

73 6.6 6.5 6.4 6.8- 7.3 7.4 7.7' 8.3 8.3 8.2 8.0 7.4 6.5 4.7 100.0

74 6.8 6.8 6.6 6.6 7.1 7.5 7.7 ....1373# 6.3 8.4 8.2 7.5 6.7 3.3 104.0

75 7.2 7.2 6.6 40,7, 6.7 7.2 7.7 8.1 8.2 8.4 8.4 7.8 6.9 2.7 100.0

76 7.2 7.7 7.3 6.91 6.9 6.9 7.4 8.0 8.1 8.5 8.5 8.0 7.1 , 1.5 100.0

77 6.6 7.7 7.7 7.3 7.0 7.0 7.0 7.0 8.0 8.3 8.6 8.2 7.4 1.5 100.0

78 6.4 7.2 7.8. 7.8 7.5 7.2 7.2 7.2 7.7 8.3 8.4 8.1 7.3 1.8 100.0

=ms= MMMMMMMMMM z***Isessiesse aaaaaaaaaaaaaaaa = aaaaaaaaaaaa commemossum aaaaaaaaaaaaaaaaaaaaaaaaaa ****

MEAN 7.0 7.9 7.7 7.7 7.6 7.8 7.6 7.6 7.8 7.8 i7.71 7.0 6.2 2.4 100.0

47

(-C., ENTRY MEANS THAT THE DATA WERE NOT AVAILABLE.)
(MEANS ARE COMPUTED FROM THE NON7ZERO ENTRIES ONLY.)
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D. Grade enrollment as a multiple of enrollment in the next lower trade

within the same year.

Table 4 presents the multipliers needed to obtain enrollment in one

grade from enrollment in the'previous grade within the same year. These

entries in practicality give the enrollment in one grade as a percent

(decimal equivalent) of enrollment in the previous grade within that year.

The means of the entries are given at the bottom of the page. From these

means it is evident that grade one enrollment is in general abou04

percent greater_than enrollment in kindergarten. In grades three through six

enrollments are generallywithin nearly one percent of the enrollment in

the previous grade. Between grades six and seven enrollment jumps on the

average about 3 percent. Between.grade eleven and twelve grade enrollment

drops on the average about eleven percent. The lesser value of these last

two figures is most likely attributable to students reaching the mandatory

school attendance age and choosing to discontinue school attendance.



64 STATE OF COLORADO

TASLE 4. GRADE LEVEL EN9OLLMENT-45,* MULTIPLE OF ENROLLMENT IN THE NEXT LOWER GRADE LEVEL WITHIN THAT YEAR

YEAR 1/X 2/1 3/2 4/3 5/4 6/5 7/6 8/7 9/8 10/9 11/10 12/11

***** a OOOOOOO aassasaaap SSSSSSS azanamage SSSSSS asimallmaaaa SSSSSS aaaaaaaaaaaaaaaaa "00

61 1.347 .955 53 .966 .999 .949 .990 1.001 1.023 .821 .783 .904

62 1.247 .933 .964 .966 .961 .972 .961 .987 1.005 .967 .799 .758

63 1.218 .936 .966 .966 .962 .973 .981 .942 1.013 .974 .942 .770

64 1.200 .952 .964 .970 .990 .967 .988 .960 .962 .990 .933 .929

65 1.168 .943 .982 .982 .974 .995 .980 .970 .979 .934 .956 .925

66 1.169 .940 .969 .993 .979 .976 1.009 .961 .967 .966 .694 .929

67 1.154 .964 .967 .987 .996 .975 1.015 .,983 .982 .966 .917 .866

69 1.138 .979 .995 .978 .990 .998 1.014 .974 .996 .969 .923 .906

69 1..124 1.001 1.009 1.006 .978 .983 1.010 .974 .990 .988 .907 .901

70 1.082 .987 1.030 1.011 1.007 1.033 .989 .966 .971 .937 .899.961
.

71 1.095 1.040 1.008 1.037 1.011 1.014 1.057 .975 1.000 .971 .927 .898

72 1.016 1.049 1.054 1.030 1.034 1.017 1.085 .970 .985 .994 .914 .962

73
.981 .980 1.071 1.065 1.024 1.094 1.088 .993 .990

,

.972 .923 .683

74 .993 .974 1.001 1.066 1.061 1.034 1.071 1.007 1.010 .977 .912 .894

7; .1.009 .938 .990 .995 1.075 1.067 1.056 1.010 1.022 1.010 .925 .889

76 1.064 .948 .950 .996 .993 1.077 1.075 1.020 1.043 1.007 .939 .868

77 1.167 .995 .958 .957 .996 .998 1.083 1.059 1.042 1.036 .943 .906

78 1.121 1.075 1.011 .955 .966 .988 1.005 1.075 1.079 1.013 .955 .910

wEAN 1.143 .975 .990 .995 .996 .999 1.026 .992 .998 .966 .912 .887

(-0 ENTRY MEANS THAT THE DATA WERE NOT AVAILABLE%)
(.1ANS ARE COMPUTED FROM THE NON-ZERO ENTRIES ONLY.)
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E. Grade Enrollments a ltiple of Enrollment in the Previous Grade

the Previous Year

lb

Table 5 gives the muitipliers that allow one to coMpute enrollment

id a grade from'enrollment in the preceding grade the preceding:year.

Presumably, the enrollment in a grade will be made up of students,from the

,

preceding grade the previous year, minus those students who haye moved
I

1

from the area for whatever reason, plus those students who have moved into

.
,

.

the area. Means of the entries, are given at the bottom of the table. The

. I

product

)
f these means is also entered. From the means one can estimate how

/.
......

st
.

I

many udents to expect in a grade if enrollment in the previous grade
1,

the previous year is known. This process assumes that the pattern of the

t
past will be relatively constant. Thus, for example,'it would generally

be expected that 95 percent (.949) of the enrollment in.grade ten would be
,

I

in grade eleven
.'

the next year, and 92 percent (,924) of the enrolament in

grade eleven would be in grade twelve

The product of the means in

number of students enrolling in

the next year.

Table 5 is a figure which,estimates the

grade twelve relative to the number of

students in kindergarten 12years previous. Assuming that the overall trend

of the pept continues, one estimate of enrollment in grade twelve would be

1.088 times enrollmt;nt in kindergarten twelve years previous. Estimating

enrollment in one grade from a previous grade, an appropriate number of

years previous, can be made by multiplying corresponding mean multipliers

from Table 5. However, the reader should remembeF that this assumes that

the grdde to grade pattern of the past will continue, this may or may not

be a rash assumption. This procedure could be used to project grade

enrollment's in dr future based on known enrollments in kindergarten, or
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known enrollments in other grades. The use of this pro edure for projecting

future enrollment uses past trends in population in-mi ration and other

such factors only in the sense that'these Would be "b ilton" the grade

to grade multiples used. This provdure does_not m e use of computable

relationships between population, live birOs, live birth rates, grade

level enrollments and/or total school enro lments that can be established

from past trends. Nor does it use these r lationshipi along with some

relatively carefully produced population trends for the future. It is,

however, likely that due to these factors and the nature of using these

"cohort survival multipliers" that in the short term such procedures could

be quite accurate, but due to the increased unCertainties over lengthy

Periods of time a more sophisticated procedure (such as that used in this

study) would likely yield more accurate resulti in longer term projections..

53
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TABLE 5.

YEAR

61/62

62,63

63'64

54/65

C5'66

66,67

",-747/56

E.e,59

6070

70:71

72,73

73,74

74,75

75,76

7E, 77

77/78

MEAN

PRODUCT

as

GRADE LEVEL. ENROL:PENT AS'A MULTIPLE OP THE,ENROLLMENT,'IN THE PREVIOUS GRADE IN TmE PREVIOUS YEAR

1

1 2 3 . 4
ammaascacrascasamssieiTzt=c-=

4

4 5 6

/ .

;v 6
7,

...... czmwsm."

7

el

m=s

. .

1.394 .966 .995 1.008 \
.

1.003 11.006 Lola. 1.016

1.263 .963 .997 .999 .995 41.09,8 ;1.017 .997
'

1.230 .962 .991 .995 .999 1.003 1.019 .997

1.204 .946 .976 .993 .998 1.0t3 t.017 .998
1

'

..

1.204 .969 '.995 1.006 1.001 1.006 1.020 .999

1.159 .941 .968 .986 .989 .984 1.023 .997
,

(1.0071.133 .961 .992 1.003 1.009 1.050 1.007

1.147 1.010 1.038 1.049 1.049 1.041 1.054 1.12
1:

,1.080 .948 .976 .980 .982 .985 1.035 1.013

1.013 .975 .995 1.002 1.0t1 1.009 1.0E6 1.025

1.060 1.015 1.029 1.051 1.047 1.053 1.106 1.015

1.012 .974 .994 1.004 .998 ,999 1.068 .996

1.017 1.010 1.031 1.027 1.023 1.013 1.070 .991

1.060 1.001 ,1.017 1.011 1.020 1.026 1.048 .989

1.067 1.00\3 1,015 1.022._ 1.025 1.027 1.0i25 1.000

1.061 .992 1.000 1.007 1.007 1.006 1.012 .996

1.094 .998' 1.014 1.014 1.023 1.015 1.021u 1.015

ass======a===s===w==auststssms=====s======samm-s----=--

1.147 .979 1.002 1.010' 1.010. 1.013 1.040 1.004

OF THE MEANS IS 1.088

8

9
2 ZUX,

9

10
21122."..

10

11

11

12
-e0

1.020 .984 .946 .916

1.024 . 992 . 946 .923

1.018 .994 .953 .940

1.018 .989 .955 .947

1.017 1.004 .961 .934

.1 019 .997 .946 .937

1.020 1.006 .961 .950

1.029 1.020 .956 .933

1.026 1.006 .955 .946

1.036 1.020 .974 .934

1.026 1.020 .960 .913

-1.016 1.003 .932- .900

1.008 .995 .934 .904

1.004 1.003 .95Q .926

1.032 1.016 .945 .907

1.018 1.011 .947 ,.916

1.034 1.005 .926 .094

1.022, 1.002 .949 .924

(-0 ENTRY MEANS THAT THE DATA WERE NOT AVAILABLE.)
(MEAN5 ARE COMPUTED FROM THE NCN-ZERO ENTRIES ONLY.)

a.
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F. Colorado Population Projections

Table 6 preients the population projections for 1980-2000 as given by

the Colorado Department of Local Affairs Division of Planning. 13
These

projeetions are given at two levels; a low projection and a high projection.

The low and hh projections correspond to a fifty percent confidence

interval for the projection. This means that there is a fifty-fifty

chance that the actual population will fall between the low and high

figures. There is very good reason to believe that the low projection is

precisely that, a law projection. The reason for this belief is the fact

that-the 1979 low projected population of 2,618,10G, (1979 figures are not

,

entered in Tables 6-10) is lower (by 1.7 percent) than the estimated actual

population for 1978 (2,664,000). -For this reason it is felt by this

researcher that a figure about halfway between the low and high projections

.(in each of Table 6-10) is a more reasonable figure than the law projection7
figure.

Adjacent to the projected population is the percent change from the

, previous year. At the liottom of the Table is the mean percent change over

the years 1980-1990. From these figures it is Projected that the average

annual growth in population (1980-1990) for the state of Coloraao will be

in between 1.3 percent and 2.0 percent annual increase. If one compaies

the compound annual growth rate in Colorado over 1980-2000 as projected

it will be between 1.53 percent and 1.99 percent annually.

If one considers that the U.S. Department Of Commerce projects that

from 1975 to 2000 the rate of enrollment in institutions of higher education

56
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will increase from 31.6 percent to 38.9 percent for persons aged 18-24,

from 8.2 percent to 11.4 perceht for persons aged 25-29 and from 4.6

percent to a minimum of 6.8 percent for persons aged 30-34!4 The projected

increases in population in Colorado could and likely will flave profound

effect on enrollment in higher education ln Colorado over the next 20 years.

Comparison with National, and Denver Area Figures

This State of Colorado projected grawth rate can be placed in

perspective by considering projections of population for the Denver

metropolitan area as given by the U.S. Department of Housing and Urban

Development.
15

The Denver metropolitan area is projected to grow at an

annual growth rate of from 1.8 to 2.3 percent during the period 1980-2000.

16
The U.S. Bureau of Census projects that the population of the nation will

grow at an annual rate of just under one percent during the period

1980-2000. A slightly greater growth rate for Colorado for 1980-2000

is projected.by the Bureau of the Census to be in the neighborhood of

17
1.3 percent. The greater growth rate for Colorado and the Denver

metropolitan erea than that of the nation as a whole is consistent with

the fact that Colorado is felt by many persons to be a very desireable

place to live and the fact that Colorado is expected to be a major center

of energy development.



G. Projected Live Births

Projected live births for the. years 1980-2000 are presented in

for both low and high projections. These projections are computed fro

the projected population using the regression equation given in Appendix A.

This regression equation was computed using a multiple regression procedure

its described in the methodology section of this report. Adjacent to the

projected live births is a calcylated percent change from the previous
,

year. The mean percent annual change in the projected live births for

1980-1990 is'given at the bottom of the Table. It is seen that the mean

percent yearly change is.2 percent for the law projection, .4 percent for

the high projection. The fact that these two means- are not as great as

the mean percent yearly change for projected population means that live

births ere expected to increase but not as rapidly as the population.

The projected .2 to .4 percent annual growth rate in live births is less

than that projected for the nation as a whole. Live births for the nation

as a whole.are projected to increase at an annual rate Of between .5 and

-109r4percent annually.
18

5 6
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H. Projected Live Birth Rate

Projected live birth rate was calculated from the projected population

and projected live births. This calculation was made for both the low and

high projections and for the years 1980-2000. It can be seen that the live

birth rate is expected to decrease on the average of between 1.1 percent

to 1.6 percent per year. There is reason to believe, however, that this

trend of decreasing live birth rate will descend to a minimum. The minimum

live birth rate was 15.5 in 1975. Thus a reasonable minimum could be around

15 live births per 1000 population in the 1980-2000 period. Secondly, for

the nation as a whole the projected live birth rate (compared) decreases

from 17.3 to 14.4 froal 1980 to 2000.19 There is little reason to believe

the Colorado live birth rate will differ significantly from the nationa/

rate. Third, a report from the National Institute of Education
20

indicates

that the live birth rate is expected to increase.

The projected, and purely theoretical, continued decline in the

Colorado live birth rate over the period 1980-2000 as shown in Table 6

is the result of the assumption inherent in-the analysis procedure that

trends from the base period will continue through the period of projection.

This assumption does not account for reasonable minimum values of certain

variables such avin this case the live birth rate. However, there was

no acceptable rationale correcting this difficu1ty. Thus it is recognized

that the prOjected live birth rate as given in Table 6 will in fact

underestfmate actual figures. The result of this upderestimate will be

that live births will be underestimated and in addition school enrollments,
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grade enrollments, and numbers of teachers and other certified personnel

which are partiaily a factor of live births and are dealt with in subsequent

sections of this report will Also be underestimated. The precise magnitude

of this underestimate cannot be established so to continue the conservative

nature of projections contained in this report they are left unadjusted.

r.s

If ane carefully reads the figures in Table 6 it can be seen that

a) for each year the projected live birth rate is greater for the low

projection than the high projections; and b) the difference between the

low and high projected live birth rate gets greater as the years progress.

This phenomena is caused by the differential rates of increase for projected

population and projected live births. That is, even though live births

are projected to increase the rate of increase is less than that projected

for population: This differential rate of growth causes the anomaly in

the projected live birth rate since projected live birth rate is computed

directly from projected population and-projected live births using the

furmula:
live births

live birth rate = x 1000.
population
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TABLE 6. LOW AND HIGH PPCJECTI2N5 FOR PCP.LA'I.7;N. LIVE BIRTHS AND LIVE BIRTH RATE Bf YEAR

PR3WECTED PE:CE,Y PRCJEC7E3 FERCENT PROJECTE9 PERCENT
YEAR POFJLATICN CF14.4.7 FROM LIVE 5IFTH5 CHAN0E FROM LIVE PIRTH CHANGE FROM

PREVIC:4 1tEAR PPE4IOUS YEAR RATE PREVIOUS YEAR
usnassen000011mussoals0 OOOOO00.-00=-0-0momm.==m-am-zoss:00080=0110==1:00000mmumm-=

1980 LOW 2523100. LOW 41039.
HIGH 2905400.

..\.--1\

HIGH 41776.

1E161 L 2EE:200. 1.2.24 LOW 4123. .204
HIGH 00. 2.244 HIGH 41.16. .407

1982 LOW 2E97790. 1.224 LOW 41207. .206
HIC4 3035700. 2.225 H1304 42119. .411

,.

'9U3 .LOW 2721500. 1.256 LOA
4

41296. .214
HIGH 5103700. 2.206 Mt:0-i 42293. .415

1984 LOW 2470C. 1.220 LOA 4382. .210
HIGH 31E8000. 1.769 HIGH 42437. .339

1965 LOW 2797700. 1.198 1.0.: 41463. .208
HIGH :0'21E420. 1.798 HI.J,1 42585. .349

196C LOW :82E:00. 1.392 LOA 4570. .244
HIGH 3277t:C. 1.934 MICH 42747. .361

1997 LOW 2867000. 1.433 LO4 41E76. .254
HIGH 3341900. 1.962 HIGH 42915. .393

1963 LO 2907702. 1.420 LOA 41782. .255
m:Ck 3406800. 1.942 FOGH 43085. .395

1969 LOW 2951000. 1.489 LOA 4,895. .271
HIGH 242200. 1.920 HIGH 432E5. .396

1990 LOW 2937900. 1.589 LOw 42017. .292
HIGH 35250C. 1.823 HIGH 42421. .382

1995 LOW 3242100. 8.145 LOW 4:655. 1.517
HIGH 38E0100. 9.747 MICH 44220. 2.072

2000 LOW 3500200. 7.961 LOW 43329. 1.580
HIGH 4224500. 6.876 HIGH 45219. 2.029

UUUUUUUUU 01801;000000 UUUUU 00t UUUUU UUUUU C00.

MEAN LOW 1.345 LOW .236
(1981-1990) HIGH 1.982 HIGH .387

61

LOW 15.6
HIGH 14.4

LOW 15.5 -1.007
HIGH 14.1 -1.798

LOW 15.3 -1.005
HIGH 13.9 -1.774

LOW 15.2 -1.030
HIGH 13.6 -1.752

LOW 15.0 -.998
HIGH 13.4 -1.405

Low 14.9 -.978
HIGH 13.2 -1.423

LOW 14.7 -1.132
HIGH 13.0 -1.524

Low 14.5 -1.162
HIGH 12.8 -1.539

-1.148
Mr 4:6 -1.518

LOW 14.2 -1.201
HIGH 12.5 -1.495

-1.217
2GH :1.1:3) -1.415

LOW 13.2 -6.129
HIGH 11.4 -6.993

-5.911
MCI411 14./ -6.289

LOW -1.094
HIGM -1.564
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1. Projected Total School Enrollments

Table 7 presents both low and high projected total school enrollments

for the years 1980-2000. Each of these total school enrollment projections

was obtained from an equation relating grade level enrollments to,population

in the year of enrollment, live births the year the students in that grade

would have been born and population during the year of birth: This number

was then adjusted for enrollment in non-graded, special education and other

such classes to arrive at the total school enrollment. The equation for

total school enrollment (without adjustment) is given in Appendix A.

When the above procedure was applied to projecting 'school enrollment

for the year 1978 the result was an error in projection from the actual

enrollment of nine-tenths of one percent. (Projected enrollment for 1978

was 563,519 whereas the actual enrollmnt was 558,285). Four other

projection procedures tested within this study resulted in errors greater

than nine-tenths of one Percent for 1978.

The percent change in projected total school enrollment from year to

year is also entered in Table 7. The mean percent change is given at the

bottom of the Table. Total school enrollment is expected to annually increase

an average of between 1.2 percent and 1.8 percent over the period 1980-1990.

This average annual increase for this period is slightly less than the

average annual increase in projected population over the same period. It

is expected that in the mid-1980's there will be a period of little or no

increase in enrollment. The percent increase in enrollment from 1978 to

2000 is expected to be between 26 percent (558,285 to 703,103 for the low

projection) and 49 percent (558,285 to 829,724 for the high projection).

6,2
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TABLE 7. PROJECTED TOTAL SCHOOL ENROLLMENT 5A5E0 ON THE LOW AND HIGH POPULATION PROJECTIONS FROM TABLE 6.

PROJECTED PERCENT CHANGE PROJECTED TOTAL PERCENT CHANGE
YEAR POPLLATIOA FROM PREVI0u5 YEAR SCHOOL ENROLLMENT FROM PREVIOUS YEAR ,

OOOOOOOOOOOO meglawillessma=scammulmassessezmoca=mmamm=mamignmeruzezzamme=nesom aaaaaaaaaaaaa =agescuelogrftirwass

1980 LOw 262310C. Low 546951.
HIGH 2905400. HIGH 609601.

1981 LOw 2655200. 1.224 LOw 551800. .850
HIGH 2970600. 2.244 HIGH 6215t-A. 1.968

1982 LOW 2687740. 1.224 LON 566061. 2.622
HIGH 3036700. 2.225 HIGH 643514. 3.526

1983 LOw 2721500. t.258 LO1 581159. 2.667
HIGH 3103700. 2.206 HIGH 665980. 0.491

1984 LOW 2754700. 1.220 LOW 592616. 1.971
HIGH 3158630. 1.769 HIGH 679764. 2.070

1985 LOW 1787700. 1.198 LOW 595851. .546
HIGH 3215403. 1.798 HIGH 686357. .970

1986 LOW 2826500. 1.392 Low 594420. -.240
HIGH 3277600. 1.934 HIGH 690E23. .651

1987 LOw 2867000. 1.403 LOW 593247. -.197
HIGH 3341900. 1.962 HIGH 692656. .265

1988 LOW 2907700. 1.420 LOW 601253. 1.350
HIGH 3406800. 1.942 HIGH 701167. 1.229

1989 LOw 2951000. 1.489 LOw 612529. i .875

HIGH 3472200. 1.920 HIGH 714424.- 1.891

1990 LOW 2997900. 1.581 LOW 619508. .976
HICH 253550. 1.923 HIGH 732723. 2.561

1995 LOw 3242100. 8.146 LOw 650714. 5.692
HIGH 3080100. 9.747 HIGH 774021. 5.636

2000 LOr. 0500200. 7.961 LOW 703103. 7.555
HIGH 4224500. 8.876 HIGH 829724. 7.197

MEAN LOW 1.345 LOW 1.242
(1981-1990) HIGH 1.962 HIGH 1.882

PROJECTED TOTAL SCHOOL ENROLLMENT WAS OBTAINED BY SUmMING
THIRTEEN INDUIDUAL GRADE LEVEL PROJECTION EQUATIONS EACH ONE USING THREE INDEPENDENT VARIABLES,
POPuLATION. LIVE BIRTHS AND GRADE LEVEL ENROLLMENTS FOR THE
YEARS 1950 THROUGH 1978.
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A

Overall school enrollment is expected to increase from one to three

percent annually in the early 1980's. In the mid 1980's there will be a

period of little or no growth in total school enrollments and then in

the late 1980's and 1990's the growth is projected to be in the range of

1.2 to mwo percent annually. It should be noted, however, that total

school enrollment is not expected to grow as rapidly as the population over

the period 1980-2000. It should also be noted that growth in enrollment

for the 4tate as a whole is expected to be slightly less than the Denver

metropolitan area
21

but greater than the nation.
22

\



Comparison with Natiogal Figures

The reasonableness of the total school projections can be checked

by comparing projected total school enrollment as a percent of projected

population for Corot-ado and the nation iS a whgle.

V

Table 7a. PrOjected public school enrollment as a percent of

I

projected population.

United States
23

Low
Colorado

High
Colorado

4980 18.58 20.85 20.98

1985 21.25 21.37 21.35

1990 21.57 20.63 20.72

1995 18.43 20.16 19.95

2000 Th18107 20.09 19.64

Al
The figures in Table 7a. indicate that the initial projections of

public school enrollments as a percent of population for Colorado are

slightly higher than thar,of the nation as a whole except for the years

1985 and 1990. This situation has been representative of the situation

in Colorado with respect to the nation for all of the period 1961-1977

(Table 2a.) and at about the same level as grven in Table 7a. Thus the

projected school enrollments given in this report are reasonable when

compared to the population projections for both Colorado and the nation

and expected enrollment rates for the nation.

40
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J. Grade Level Projections

Low and high grade level projections for the years 1980-2000 are

given in Table 8. The entries in this table are computed by multiplying

the total school enrollment from Table 7 by the mean grade level enroll-

ment as a percent of total school enrollment from Table 3. The individual

41

grade level equations for this table are given in Appendix Ay The reader

should be cautioned that these grade level projections will not be

as accurate as the total school enrollment projections given in Table 7.

It is expected that :this procedure will slightly overeetimate enrollments

in grades K-8, underestimate enrollments in grades 9-12, and overestimate

enrollment in the "other" category, at least for-the near future. The

reason for this is that for grade.e K78 the mean grade enrollment as a

percent of total school enrollment is alightlyi greater than the actual

figures during recent years. Likewise, for grades 9-12, enrollment as

a percent of total school enrollment has been increasing over the period

1960-1978. Thus the mean of these figures will underestimate actual

enrollment. For enrollment irithe "other" category mean enrollment as a

pereent of total school enrollment is inflated because the "bulge" period

Of 1967 to 1976 artificially inflates the mean implying that the projections

for the "other" categary will be overestimates.

Thus, the'use of the mean grade level enrollment as a percent of

total school enrollment has a tendency to correct for a possible artificial

inflation of upper grade enrollments caused by the "lump" of enrollment

discussed relative to Tables 2 and 3.

a
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Grade twelve enrollments are projected to increase, at the lower.bound,

from 3000 to 10,000 betWeen. 1978 and 2000. jhAs indicateAa significant

increase in the pool of high school graduates which coald seek enrollment

in Colorado institutions of higher education.

(37
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Comparison with Population and National Figures

One method of checking on'the reasonableness of the grade twelve

projections is to compare them to the. prOjected state population and then

coalpare this figure with corresponding figures for ehe nation as a whole.

Thus the reader is directed to Table 8al

Table 8a. Comparison of public school twelfth grade enrollment

as a percent of projected-population for,the nation

and for Colora4o

*
United States

\r\
Low

Colorado
'High
Colorado

104
1980- 1.47' 1.29 1.30

1985 1.21 1.32 1.32

1990 1.08 1.27 148

1995 1 1.18 1.25 1.23

2000 1.33 1.24 1.21

Twelfth grade enrollment,for the jation was estimated from projected
enrollment rates for 17 year old projected 17 year old population,
and public school enrollment as a percent of total school enrollment.

Table 8a. indicates that overall the Colorado Public School projected

grade 12 enrollment as a percent of vpulation is equal 'to or less than

cresponding national figures except for the years.1990 and 1995. For these

two years in the Tablle it should be kept in mind that over the past several

years Colorado population has been slightly younger than that of the nation

as a whole. This indicates that it is reasonable to expect the Colorado

grade 12 age group to comprise'a greater percentage of the population than

for the nation as a whole.. Thus the figures in Table 8a. as a measure of

reasonableness of the grade 12 projections inyrable 8 indiCate that they are

. -

reasonable when compared to projected national figures.
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LTABLE 8- PROJECTED GRADE LEVEL ENROLLMENTS COMPUTED BY MULTIPLYING THE PROJECTED TOTAL
SCHOOL ENROLLMENT FROM TABLE 7 BY THE MEAN ENROLLMENT IN EACH GRADE AS A-PERCENT
OF TOTAL,SCHOOL E%ROLLMENT FROM TABLE 3.

GRADE LEVEL
YEAR

117===r.Z1=aa=3C=3

1 2 6 7 8 9 10

=

11 12. OTHER TOTAL..

1980 LOA 3e631. '43715. 42581. 42150. 41945. 41808.- 41747 42839. 42467.. 427.4. 41652. .38062. 33791. 12861. 546951.
HIGH 43056. 48722. 47459. 45978... 45749. 45596. 46529. 47745: 47332. 47555. 46423. 42422. 37661. 14334. 505601.

1981 LOW 36959. 44086. 42943. 42506. 42301. 42163. 42102. 43203. 42828. 43067. 42006. 38386. 34078. 12970. 551600.
HIGH 43903. 49681. 46392. 47902. 47669. 47513. 47444.-. 48665. 46263. -48532. 47336. 43257. _38402. 14616. 521596.

1982 tow 39981. 45242. 44069. 43623. 43410. 43266. 43205. 44336. 43951, 44196. 43107. 39392. 34971. 13310. 566061.
HIGH 45451. 51432. 50059. 49591. 49350. 49189. 49117. 50402,- 49965. 50243. 49005. 44782. 39756. 15132. 643514.

1983 LOw 41047. 46449. 45244. 44786. 44568. 44422. 44358: 45518. 45123. 45375. 44257. 40443. 35904. 13665. 541159.
mIGH 47038., 53228. 51848. 51323.. 51073. 50906. 50832. 52161. 51709. 51997. 50716. 46345. 41144. 15660. 555980.

1984 Low 41856. 47364. 46136. 45669. 45447. 45298. 4232. 46415. 46013. 46269. 45129. 41240. 36612. 13935. 512616.
AIGH 48012. 54330. 52921. 52385. 52130. 51959. 51884. 53241. 52779. 53C73. 51766. 47305. '41996. 15984. 579764.

1985 Low 42086. 47623. 46388. 4591.8. 45695. 45545. 45479. 46669. 46264. 46522. 45375. 41465. 36812. 14011. 5,5851.
HIGH 46477. 54857. 53434. 52653. 52635. 52463. 52387. 53757. 53291. 54588. 52268. 47763. 42403. 16139. 546357.

1986 LOW 41984. 47509. 48277: 45608. 45565. 45436. 45370. 46557. 46,53. 46410. 45266. 41366. 26723. 13977. S',4420.

HIGH 46793- 55213. 53782. 53237. 52978. 52805. 52728. 54107. 63638. 53937. 52608. 48074. 42679. 16244. 510823.

1987 LOA 41901. 47415. 46,65. 45718. 45495. 45346. 45260. 46465. 46062. 46318. 45177. 41284. 36651. 13950. S-0247.-
HIGH 48922. 55360. 53925. 53379. 53119. 52945. 52868. 54251. 53780. 54080. 52747. 48202. 42792. 16287. 1/42656.

1988 LOW 42466. 48055. 46809, 46335. 46109. 45956. 45891. 47092.. 46683. 46943. 45787. 41841. 37145. e14138. tr,1253.

HIGH 49523. 56040. 54587. 54034. 53771. 53555. 53518. 54917. 54441. 54744, 53395. 48794. 43318. )16487. 167.

1989 LOw 43253. 48956. 47656. 47204. 46974. 46820. 46752. 47975. 47559. 47824. 46645. 42626. 37842. 14403. 612529.
HIGH 50460. 57100. 55619. 55056. 54786. 546C9. 54529. 55956. 55470. 55779. 54405. 49717. 44137. 16799. 1'4424.

1990 LOw 43685. 49434. 48152. 47664. 47432. 47 77. 47208. 48443. 48023. 48291. 47101. 43042. 38211. 14544. va508.
HIGH 5175.2. 58562. 57044. 56466. 56191. 5 6. 55926. 57389. 56891. 57208. 55799.* 50990. 45268. 17229. 732723.

1995 LOW 46172. 52248. 50993. 50377. 501 49968. 49896. 51201. 50757. 51039. 49782. 45492. 40386. 15372. 553714.
HIGH 54669. 61863. 60259. 59649. 59358. 59164. 59078. 60624. 60098. 60433. 58943. 53864. 47819. 18200. 74021.

2000 LOw 49660. 56195. 54738, 54194. 53920. 53743. 53665. 55069. 54591. 54895. 53543. 48929. 43438. 16533. 73103,
HIGH 56603. 66315. 64596. 63941. 63630. 63422. 63330. 64986. 64423. 64782. 63185. 57740. 51260. 19510. t29724.

4



t K. Certified Personnel Needs

Tatile 9 translates the entries in Table 7 into personnel figures.

Table 9 gives the-number of certified personnel needed to support the

enrollment projections given in Table 7. The assumption for this Table

is that the ratio of'students to certificated personnel will continue to

be the same as it was in 1978. (The actual ratio for 1978 was 558,285

students to 34,986 certified personnel). The result is that from 1978 to

the year 2000, given the projected school enrollments0000 to 17,000

additional certificated personnel will be needed in the ;tate.
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T4BLE,9. NUMBER OF CERTIFIED PERSONNEL NEEDED TO $1.)PPopT THE TOTAL SCHOOL ENROLLMENTS PROJECTS) IN TABLE 7.

(THE RATIO oF ST,..OENTS TO CERTIFIED PERSONNEL uSED wAS THE SAME AS IT WAS FOR THE STATE OF COLORADO

FOR 1978. A90JT it TO 1.)

PPOJEC,TED TOTAL CERTIFI=SONNEL PERCENT CHANGE FROM

YEAR SCHCOL ENROLLMENT PREVIOUS YEAR

V

1980 LOW 546961.. 34276.
HIGH 609801. 382(12.

1981 LOw 551600. 34567. .859

HIGH 621596. 36554. 1.968

1.982 LOW 566061. 35473. 2.622

HIGH 643514. 40327. 3.526

1983 LOw 581169. 36419. 2.667

HIGH 665980. 41735. 3.491

1984 LOw 592616. 37137. 1.971

.HIGH 679764. 42599. 2.070

0) 1985 LOW 596351. 37340. .546

HIGH 686357. 43012. .970

1986 LOW 594420. 37250. -.240

HIGH 690823. 43292. .651

1987- LOw 593247. 37177. -.197

HIGH 692656. 43407. .265

1988 LOW 6C1253. 37679. 1.350

HIGH 701167. 43340. 1.229

1989 LOW 612529. 38365. 1.875

HIGH 714424. 44771. 1.891

1990 LOW, 618508. 38760. .976

HIGH 732723. 45917. 2.561

1995 LOW 653714. _40966. 5.692

HIGH 774021. 48506. 5.636

2000 LOw 703103. 44061. 7.555

HIGH 829724. 51996. 7.197

cauly==seft=e=====a UUUUUU .12===========mosis-=====messo=======cus=7===t7.1=====mmlim uuuuu 2 uuuuuuuuuuuuu
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L. Teacher Needs

Table 10 translates the grade level projections in Table 8 into the

number of teachers needed to support the projected grade level enrollments.

The ratio of students to teachers used was ty same as it was in 1978.

(The actual ratio for 1978 was 558,285 students to 29,464 teachers).

This means that from 1978 to the year 2000 there will be.a need Ipr from

7500 to 14,000 additional teachers in the state.

The figures contained in Tables 9 and 10 are important for the future

of education in Colorado. These Tables represent a significant increase

in the demand for teachdrs and other dertified school personnel, an increase

over 1978 of up to 14,400 additional teachers and 2700 non-teacher certified

personnel. There are other facts that impinge on the need for additional

certified school personnel in...Colorado.

a) Each year there are about 2000 vacancies which become available

due to "turnover;"

'b) For the recent past about 44 percent of teaching positions in

Colorado have been filled by hiring persons from outside Colorado;
25

e) Only 60-75 percent of Colorado teacher education graduates actively

seek a teaching position;
26

d) It is expected by the Colorado Commission on Higher Education

that the number of Colorado teacher education graduates will

continue to decrease in the near future; and

Approximately 15 percent of Colorado teacher education graduates

obtain positions in other states.
27

7 4
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f) There is a lag of at least four to five years between action

to increase college enrollments in certain fields and the

graduation of students from that program.

These facts indicate that a slight increase in state resourc

allocated to educating school personnel may be needed over the ne t few years.
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TAillE 100. NUMBER OF CLASSROOM TEACHERS NEEDED TO SuPPORT IHE GRADE LEVEL PROJECTIONS GIVEN IN TABLE 8.

ORADE LE"EL

YEAR 1 2 3 4 5 6 9 10 11 12 OTHER TOIAL
444444 a SSSSSSSSSS SOUTOU4g4:=Sasar.ssagazz=ZETC:S=Z=ZEIZZaa.s=L:a-===...5 e=cZLagiVIOMS:5421=ins======f1,2045412MOCUMMS=5:541114 SSSSSSSSSS

1560 L34 2039. 2307. 2247. 2225. 2214. 2206. 2203. 2261.
HI:1H 2272. 2571. 2505. 2479. 2467. 2459. 2456. 2520.

08E1 LO4 2056. 2327. 2266. 2243. 2222. 2225. 2222. 2283.
HIGH 2317. 2622. 2554. 2523. 2516. 2526. 2504. 2569.

1982 LO4 2111. 2368. -2326. 2232. 2291. 2234. 228C. 2340.
rtv..1H 23A. 2714. 2E44. :617. 2504. 25i5. 2592. 256C.

1933 LOA 2165. 2451. 230g. 2364. 2352. 2344. 2341. 3402.
HIGH 2482. 2809. 27:15. 2709. 2695. 267. 2663. 27.53.

4

1994 LOW 2209. 2500. 2435. 2413. 2328. 22:41. 2367. 1'450.
HIGH 2534. 2867. 2733. 2765. 2751. 2742. 2756. 2810.

A
195 L3* 2271. 2513. 2448. 24:3. 2412. 2424. 2400. 2453.

2556. 2695, 2820. 2791. 2778. 2739. 2765. 2237.

TOEE 3. 2716. 2507, 2442. 2418. 2406. 23943. 2394, 2457.
HIGH 2575. 2914. 2838. 2610. 2795. 2767. 2783. 2656.

1987 LOW 2211. 2502._ 2437. 2413. 2401. 2393. 2390. 2452.
HIGH 2562. 2522. 2846. 2617. 2803. 2794. 2790. 2863.

19,4a LOw 2241. 2536. 2470. 2445. 2433. 2425. 2422. 24E15.
H/CH 2E14. 2956. 28E1. 2612. 2638. 2829. 2E24. 2698.

19P9 Ow 2283. 2504. ' 2517. 2491. 2479. 2471. 2467. 2532.
HiGH 2663. 3213. 2935. 2906, 2891. 2892. 2878. 2953.

,19n ,Or 2306. 26C2. 2541. 25i5. 2533. 2.395. 2491. 2557,
4GH 2721. 3091. 3011. 2982. 2963. 2956. 2952. 3029.

1995 LOW 2437. 2757. 2686. 2E59. 2646. 2637. 2633. 2702.
HItH 28,5. 3265. 3160. 3148. 3133. 3122. 3118. 3199.

200C L.Cw 2621. 2965. 2889. 2860. 2646. 2836. 2832. 2906.
HI01.1 3053. 3503. 3405. 3375. 3358. 3247. 3342. 3430.

2241. 2254. 2198.
2496. 2512. 2450.

2260, 2273. 2217.
2547. 2561. 2498.

2320. 2332. 22754
2637. 2652. 2566.

2361. 2395. 2336.
2729. 2744. 2677.

2428. 2442. 2362.
2785. 2801. 2732.

2442. 2455. 2395.
2812. 2828. 2756.

2436. 2449. 2369.
2831. 2847. 2726.

2431. 2444. 2384.
2836. . 2854. 2784.

2464.
2873.

2477.
2889.

241::
281

2510. 2524. 2462.
2927. 2944. 2871.

2534. 2549. 2466.
3002. 3019. 2945.

2679. 2694. 2627.
3172. 3189. 3111.

2861. 2897. 2826.
3400. 3419. 3335.

2009.
2239.

2026.
2263.

2079.
2363.

2134.
2446.

2176.
2497.

2168.
2521.

2163.
2537.

2179.
2544.

g0
::

2250.
2624.

2272.
2691.

2401.
2843.

2582.
3047.

1783.
1988.

679.
757.

26666.
32172.

1796. 685. 29111.
2027. 771. 32805.

1646. 702. 29874.
2098. 799. 33962.

1895. 721. 30671. -41

2171. 826. 35148. Y

1932. 735. 31276.
2216. 644. 35675.

1943. 739. 31447.
2236. 852. 36223.

1936. 738. 31371.
2252. 6

857. 36459.

1934. 736. 31309.
2258. 860. 36556.

12::::

746. 31732.
870. 37005.

1997. 760. 32327.
2329. 687. 37704.

,

2017. 768. 32642.
2389. 909. 38670.

2131. 811. 34500.
2524. 961. 40850.

2292. 673. 37107.
2705. 1030. 43789.

aaaassaa. asaamaaaaaasaaaaaaaasaa SSSSSSSS a SSSSSSSSS
BTHE STUDENT TO TEACHER RATIO USED WAS THE SAME AS IT WAS IN THE STATE OF COLORADO IN 1978. ABOT 19 TO 1.
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IV. Executive Summary

me

The purpose of this study was to project school enrollments for the

state of Colorado for the period 1980-2000. The previous sections of this
or

report have presented the procedures used in the study and given the results

based an these procedures. Based on these results the following conclusions

can be made.

1. With increasing population the pool of potential adult enrollees

in Colorado institutions of higher education will increase beyond the

increase in grade twelve enrollees cited in #10, below.
0'

.2. The number of live births annually in Colorado will decrease

slightly from the 44,063 in 1978 over the beginning of the period 1980-2000

arid then return to a level slightly greater than that in 1978 near the end

of this period.

3. The overall rate of growth in live births in Colorado for the

period 1980-2000 will be slightly greater than 0.3 percent annually.

4. It is likely that the live birth rate will not deerease signifi-

cantly below 14 births per 1000 population per year. Given this probability,

actual live births over the next twenty years should be significantly

greater than those projected in this study.

5. The result of this projected increase in live births cited in

#4 above would be a proportionate increase in school enrollments, certificated

personnel needs, and teacher needs in excess of those projected in this study.

6. Total schOol enrollment in Colorado will generally increase over

the period 1980-2000 with an average annual percent increase of between
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1.2 and 1.9 percent. This growth rate will be slightly less than the

growth rate fot population over the same period.

7. During the mid-1980's there will be a period of two-to-three

years of little of no growth in total school enrollment in Colorado.

8. It is expected that grade level enrollment trends will generally

parallel the trend in total school enrollment.

9. It is expected that grade level enrollments, number of certificated

personnel, and number of teachers will closely parallel the trend in

total school enrollment over the period 1980-2000.

10. The pool of grade twelve enrollees will gradually increase from

1978 to 2000 in the range of at least 3000 to 10,000 indicating gradually

increasing rollments in Colorado institutions of higher education.
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64 STATE OF COLORAO0

1:treAtILA:FoR LIxie BIM PRELJECTIONS GIVEN IN TABLE 6.

LE BIRTHS= ( .0:1058) PQPJ,..ATION + ( 34191.)

R SQUARED = .08066 F = 1.57934 SIGNIFICANCE N s 20

TOTAL SCHOOL ENROLLMENT = ( .2!67069) POPULATION DURING THE YEAR OF ENROLLMENT

+( .3940500) LIVE BIRTHS 5 YEARS PRIOR TO THE YEAR OF ENROLLMENT

+( .8894E12) LIVE B:RTHS 6 YEARS PP1OR TO THE YEAR OF ENROLLMENT

+( .7202831) -LIVE BIRTHS 7 YEARS PRIOR TO THE YEAR OF ENROLLMENT

( .94836521 LIVE BIRTHS -8 YEARS PRIOR TO THE YEAR OF ENROLLMENT

+( .7670248) LIVE'BIRTHS 9 YEARS PRIOR TO THE YEAR OF ENROLLMENT

.7227302) LIVE BIRTHS 10 YEARS PRIOR TO THE YEAR OF ENROLLMENT

.5116183) LIVE BIRTHS ii YEARS PRIOR TO THE YEAR OF ENROLLMENT

.9967842) LIvE BIRTHS 12 YEARS PRIOR TO THE YEAR OF ENROLLMENT

+( .7734387) LIVE BIRTHS 13 YEARS PRIOR TO THE YEAR OF ENROLLMENT

.6747569) LIVE BIRTHS 14 YEARS PRIORTO THE YEAR OF ENROLLMENT

+( .6065581) LIVE BIRTHS 15 YEARS PRIOR TO THE YEAR OF ENROLLMENT
A

"+( .6724199) LIVE BIRTH'S 16 yEARSH2RI0W TO THE YEAR OF ENROLLMENT
1

+(,v-1.553486S) MVE BIRTHS 17 yEARS PRIOR TO TH.e.-YEAR OF ENROLLMENT

+( 4-.0143783) .POPULATION 5 YEAriS PRIOR TO
+( -.0052918) POPULATION 6 yEARs PRIOR TO
+( .0050617) POPULATION 7 YEARS PRIOR TO

, -.131544)93) p0PuLATION 8 yEARs PRIOR TO
+I. -,0190983) POPuLATION4 9 YEARS PRIOR TO
+( 7,-!.00.50095) POpULATION 10 yEA s P. OR TO
+( p0PuLATION 11 yr 'R TO
+(' -.0049094) POPULATION 12 yEA,4, TO
+( -.0247867) POPULATION 13 YEAR PR IR TO
+( -.0165660) pOpuLATION 14 YEARS 1OR TO
+( 7.0161702) POPULATION 15 YEARS PRIOR TO
+I -.0265351) POPULATION 16 YEARS PRIOR TO
( 0) POPULATION 17 VEARS PRItIR TO
( ,,-114121.)
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THE YEAR OF ENROLLMENT
THE YEAR OF ENROLLMENT
THE YEAR OF ENROLLMENT
TKE-YEAR OF ENROLLMENT
THE YEAR OF ENROLLMENT...,
THE,YEAA OP ENROLLMENT
THE YEAq OF ENROLLMENT
THE YEAR (IP ENROLLMENT
THE YEAR ;OF ENROILMENe.
THE YEAR OF ENROLLMENT
THE YEAR OF ENROLLMENT
THE YEAR OF ENROLLMENT
THE YEAR OF ENROLLMENT
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64 STArE OF COLORADO

FORMULAS FOR THE GRADE LEVEL ENROLLMENT PROJECTIONS GIVEN IN TABLE B.

ENROLLMENT IN KINDERGARTEN = (.0706298)TOTAC SCHOOL ENROLLMENT FROM TABLE 7.

ENROLLMENT IN GRADE 1 (.0799242)TO.TAL SGHObL ENROLLMENT FROM TABLE 7..
I.

ENROLLMENT IN GRADE 2 = .O7765181TOITL SCHOOL ENROLLMENT FROm TABLE-7,

ENROLLMENT IN GRADE 3 = (.0776635)T3TAL SCHOOL ENROLLMENT FROM TABLE 7.

-ENROLLMENT IN GRADE 4 (.0766692)TOTAL SCHOOL ENROLLMENT FROM TABLE 7.

ENROLLt4NT IN GRADE 5 = (.0764375)TOTAL SCHOOL ENROLLMENT FROM TABLE 7.

ENgOLLENT IN GRADE 6 = (.0763263)TOTAL SCHOOL ENROLLMENT FROM TABLE 7.

ENROLCVENT mN GRADE

ENROLLMENT iN GRADE B

4
a (.0763229)ToTAL SCHOOL ENROLLMENT FRtM TABLE 7.

(.0776435)TOTAL SCHOOL ENROLLMNTJRUM TABLE 7.

ENPOLOW41 IN GRADE 9 = (.0760760)TOT-41- SCHOOL.ENROLLmENT, FROM TABL

ENROLLM41 11N GRADE 10 = (,0761522)TO4L SCHOOC ENROtl.MENT FROM TABLE 7.

EN LM NT IN GRADE 11 =,i.069599g)ToTAL SCHOOL ENROLLmENT FROM TABLE T. -^
%

ENOLE,NT IN GRADE 12 = (.0617799)TOTAL,SCHOOL ENAOLLMENT FROM TABLE 7.

,ENROLLWENT IN OTHER.PROGRAMS .v (-.0235142)ToTAL 'SCHOOL ENROLLMENT FROM TA6tE 7.
*

1.


